Appl. No. 09/904,814 

Amdt. dated January 25, 2005 

Reply to Office action of November 4, 2004 

Amendments to the Claims; 

This listing of claims will replace all prior versions, and listings, of claims in 
the application: 

Listing of Claims: 

1 . (Currently amended) A computer system, comprising: 
a m i croproc e ssor coup le d to a pr i mary bridg e d e v i c e ; 
a main memory array coupled to a memory controller by way of a memory 

bus , s aid m e mory contro lle r i nt e gra l w i th sa i d pr i mary br i dg e 

device; 

a s e cond a ry br i dg e d e v i c e coupled to said primary bridg e d o v i co by way of 

a primary e xpansion bus; 
an i nput/output contro lle r coup le d to sa i d s e condary bridg e dov i co by way 

of a s e condary e xpansion bus; 
a r e ad on l y m e mory (ROM) coup le d to sa i d s e condary br i dg e dov i c e by 

way of tho secondary expans i on bus, sa i d ROM s tor e s programs 

e x e cut a b le by th e m i croproc e ssor; 
a keyboard coup le d to sa id i nput/output contro l l e r; 

a host clock generator having a host clock signal coupled to a phase 
locked loop (PLL) device and said memory controller; 

said PLL device having a plurality of PLL output signals having the same 
frequency as the host clock output signal, but differing in phase 
relationship; 

one of said PLL outputs signals coupled to said main memory array, and 

one of said PLL output signals coupled to said memory controller; 
a clock delay circuit coupled between said PLL output signal and said 
memory controller, said clock delay circuit time delays said PLL 
output signal, said clock delay circuit comprising: 

a first signal path having a first length, said first signal path 
selectable by a first electrically controlled switch 
coupled to the first signal path; and 
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a second signal path having a length longer than said first 
length, said second signal path selectable by a 
second electrically controlled switch coupled to the 
second signal path; 
wherein said clock delay circuit routes said PLL output signal along one of 
said first signal path for a short time delay, and said second signal 
path for a long time delay. 

2. (Original) The computer system as defined in claim 1 wherein said 
electrically controlled switches further comprise field effect transistors (FETs), 
thereby creating a first and second FET coupled to the first and second signal 
paths respectively. 

3. (Currently amended) The computer system as defined in claim 2 further 
comprising: 

a gate of said first FET coupled to an output signal of a control device; 
a gate of said second FET coupled to an output signal of the control 
device; 

the output signals of said control device are selectively asserted and d e 
as se rt ed by command of software instructions stor e d on sa i d ROM 
d e v i c e and executed by said-a_microprocessor; and 

wherein the assertion and d e ass e rt i on of the output signals acts to select 
one of the first and-or second signal paths. 

4. (Currently amended) The computer system as defined in claim 3 further 
comprising: 

a primary bridge device coupled to said microprocessor: and 

a secondary bridge device coupled to the primary bridge device by way of 

a primary expansion bus: 
wherein the control device further comprising said secondary bridge 

device. 
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5. (Currently amended) The computer system as defined in claim 3 further 
comprising: 

an input/output controller coupled to the microprocessor bv way of an 
expansion bus; 

wherein the control device further comprising said input/output controller. 

6. (Currently amended) The computer system as defined in claim 3 wherein 
said software instructions stor e d on sa i d ROM d e t e rm i n e s determine a number of 
dual inline memory modules (DIMMs) present in the main memory array of said 
computer system, and configures the time delay implemented by the clock delay 
circuit based on the number of DIMMs by asserting and d o as so rt i ng outputs of 
said control device. 

7. (Currently amended) The computer system as defined in claim 6 wherein 
said software instructions on sa i d ROM d e v i c e furth e r compr i s e s f urther comprise 
a look-up table that indicates the selection of one of the first and second signal 
paths as a function of the number of DIMMs present in the main memory array of 
the computer system. 

8. (Currently amended) The computer system as defined in claim 6 wherein 
said software instructions on said ROM t e sts test each path of the first and 
second signal of said clock delay circuit to determine a shortest possible path 
length to implement as a function of which path length is the shortest useable 
length without invoking bit errors in data transfers. 

9. (Currently amended) The computer system as defined in claim 6 further 
comprising: 

a primary bridge device coupled to said microprocessor; and 

a secondary bridge device coupled to the primary bridge device bv way of 

a primary expansion bus; 
wherein said control device is the secondary bridge device. 
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10. (Original) The computer system as defined in claim 3 wherein said output 
signals of said control device further comprise digital output signals. 

11. (Currently amended) The computer system as defined in claim 1 further 
comprising: 

a phase lag circuit coupled within a feedback path of the PLL device that 
adjusts the phase of the PLL output signals in relation to the host clock signal by 
selectively implementing different lengths of the feedback path by the selective 
assertion of one of a plurality of electrically controlled switches, said switches 
coupled one each to a plurality of feedback signal paths of varying lengths. 

12. (Original) The computer system a defined in claim 11 wherein said 
plurality of feedback signal paths of varying lengths further comprise: 

a first feedback signal path having a length coupled to and selectable by a 

first feedback FET; and 
a second feedback signal path having a length longer that said first 

feedback signal path, said second feedback signal path coupled to 

and selectable by a second feedback FET. 

13. (Currently amended) The computer system as defined in claim 12 further 
comprising: 

a gate of said first feedback FET coupled to an output signal of a control 
device; 

a gate of said second feedback FET coupled to an output signal of the 
control device; and 

the output signals of the control device are selectively asserted by 
command of software instructions executed by a microprocessor: 

wherein the assertion of the output signals acts to select one of the first or 
second feedback signal paths said ROM dov i co stores software 
i nstructions, e x e cut e d by sa i d m i croproc e ssor, wh i ch s e l e ct i v el y 
as se rt on e of th e output s i gna l s of th e contro l d e vic e to i mp le m e nt 
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th o f ee dback path w i th a l e ngth that i nc l ud e s on e of s a i d f i rot and 
s e cond si gnal paths . 

14. (Original) The computer system as defined in claim 13 wherein said 
selective assertion of output signals by the software instructions is based on a 
required phase lag between the host clock signal and the PLL output signals as a 
function of parasitic capacitance present on the memory bus. 

15. (Currently amended) The computer system as defined in claim 13 further 
comprising: 

a primary bridge device coupled to said microprocessor; and 

a secondary bridge device coupled to the primary bridge device by way of 

a primary expansion bus; 
wherein said control device further comprises the secondary bridge device. 

16. (Currently amended) The computer system as defined in claim 13 further 
comprising: 

an input/output controller coupled to the microprocessor by way of an 
expansion bus; 

wherein said control device further comprises the input/output controller. 

17. -18. (Cancelled). 

19. (Currently amended) A method comprising: 

coupling a plurality of signal paths, at least two of the plurality having 
different path lengths, between a source of a read clock and a 
receiving device, which receiving device uses the read clock as a 
trigger to read data from a bus; 
selecting one of the signal paths bv: Th o m e thod a s d e fin e d i n c l a i m 18 
wh e r ei n s ele ct i ng ono of tho s i gnal paths furth e r compr i s e s: 

determining a number of dual in l ine memory modules 
(D I MMs) present in said sending device; and 
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referring to a look-up table which directs the use of one of 
said signal path based on the number of D I MMs 
memory modules present; 
forcing an electrically controlled switch into a conduction mode, for the 
path selected, and forcing remaining electrically controlled switches, 
associated with other paths, into a non-conductive mode; and 
thereby 

adjusting a phase relationship between the read clock and a write clock, 
used by the sending device as a trigger to drive data to the bus . 

20.-21. (Cancelled). 

22. (Currently amended) A system to control phase lag of clock signals within 
a computer system, comprising: 

a host clock device having a host clock (HCLK) output signal; 

said HCLK output signal coupled to an input signal of a phase locked loop 

(PLL) device and an i nput s i gna l of a m e mory contro lle r ; 
a main memory array coupled to said-ajriemory controller by way of a 

memory bus, said memory array compris i ng at le ast on o dua l i n li ne 

m e mory modu le ( D I MM), s aid D I MM coupl e d to and add i ng a 

configured to accept a memory module that adds parasitic 

capacitance to the memory bus; 
a PLL output clock signal coupled to said memory controller, said memory 

controller adapted to r e ad reads__data on said memory bus 

responsive to said PLL output clock signal; 
a read clock (RDCLK) delay circuit coupled between the PLL output clock 

signal and the memory controller; 
at least one control signal coupled to said RDCLK delay circuit; and 
wherein the RDCLK delay circuit selectively implements varying length 

paths for the RDCLK PLL output clock signal responsive to the 

control signal. 
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23. (Currently amended) The system to control phase lag of clock signals 
within a computer system as defined in claim 22 wherein said RDCLK delay 
circuit further comprises: 

a first signal path having a first length, said first signal path selectable by a 

first electrically controlled switch coupled to the first signal path; 
a second signal path having a length longer than said first length, said 

second signal path selectable by a second electrically controlled 

switch coupled to the second signal path; 
each of said electrically controlled switches having a control input 

connection coupled to the control signal; and 
wherein said clock delay circuit routes the PLL output signal along one of 

said first signal path for a short phase delay, or said second signal 

path for a long phase delay. 

24. (Original) The system to control phase lag of clock signals in a computer 
system as defined in claim 23 wherein the electrically controlled switches of said 
RDCLK delay circuit further comprise: 

field effect transistors (FETs), each having a gate connection; and 
the control signal coupled to the gate of each FET. 

25. (Currently amended) The system to control phase lag of clock signals in a 
computer system as defined in claim 24 further comprising: 

an output signal of a bridge device coupled to the at least one control 
signal; 

a software program executed by a microprocessor selectively asserting the 
output signal of the bridge device based, at least in part, on a 
number of DIMMs memory modules present in said computer 
system. 

26. (Original) The system to control phase lag of clock signals in a computer 
system as defined in claim 23 further comprising: 
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a first FET having its drain coupled to a first end of the first signal path, and 
a second FET having its source coupled to a second end of the first 
signal path; 

a third FET having its drain coupled to a first end of the second signal 
path, and a fourth FET having its source coupled to a second end of 
the second signal path; 

gate connections of the first and second FETs coupled to each other, and 
further coupled to the at least one control signal; 

gate connections of the third and fourth FETs coupled to each other, and 
further coupled to the at least one control signal; and 

the RDCLK delay circuit implements the first signal path when said first 
and second FETs are in a conductive mode responsive to the at 
least one control signal, and said RDCLK delay circuit further 
implements the second signal path when said third and fourth FETs 
are in a conductive mode responsive to their gates signal. 

27. (Original) The system to control phase lag of clock signals in a computer 
system as defined in claim 23 further comprising: 

the gate connections of the first and second FETs coupled to a first control 
signal; 

the gate connections of the third and fourth FETs coupled a second control 
signal; 

each of said first and second control signals coupled to output signals of a 

control device; and 
wherein said output signals of the control device are selectively asserted 

and de-asserted by a software program, executed by a 

microprocessor. 

28. (Original) The system to control phase lag of clock signals in a computer 
system as defined in claim 27 further comprising: 

the control device is a secondary bridge device; and 
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the software program is stored on a read only memory coupled to said 
secondary bridge device. 

29. (Original) The system to control phase lag of clock signals in a computer 
system as defined in claim 22 further comprising: 

said PLL device having a feedback path, the length of said feedback path 
controls the phase relationship between the input signal of the PLL 
device and PLL output signals; and 

a feedback delay circuit coupled within the feedback path of the PLL 
device, said feedback delay circuit adapted to selectively change 
the length of said feedback path, said feedback delay circuit 
comprising: 

a first feedback path having a length, said first feedback path 
selectable by a first electrically controlled switch 
coupled to the first feedback path; and 

a second feedback path having a length longer than the 
length of the first feedback path, said second 
feedback path selectable by a second electrically 
controlled switch coupled to the second feedback 
path. > 

30. (Currently amended) A method of adaptively controlling phase shift of 
clock signals in a computer system, comprising: 

coupling a host clock signal to a phase locked loop (PLL) device , and a 

m e mory contro lle r ; 
coupling the memory controller to a main memory array; 
coupling a first PLL output signal to a variable length clock path circuit; 
coupling a variable length clock path circuit output signal to the memory 

controller; 

adjusting a length of a clock path through said variable length clock path 
circuit so as to selectively time delay the variable length clock path 
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output signal relative to the first PLL output signal, wherein said 
adjusting further comprises: 

activating a first electrically controlled switch to select a first 

clock path having a desired length; and 
refraining from activating a second electrically controlled 
switch and thereby not selecting a second clock path. 

31. (Currently amended) The method as defined in claim 30 further 
comprising: 

implementing a variable length feedback path circuit in a feedback path of 
the PLL device; 

determining the number of dua l i n l in e memory modules (DIMMs) present 
in a main memory array; 

adjusting the length of the feedback path of the PLL device as a function of 
the number of DIMMs memory modules to adjust the phase 
relationship between the host clock signal and PLL output signals, 
said adjusting accomplished by selecting one of a plurality of 
possible path lengths in the variable length feedback path circuit by 
actuating an electrically controlled switch. 

32. -39. (Cancelled). 

40. (New) A method comprising: 

determining a number of memory modules in a computer system; and 
selecting one of a plurality of signal paths of varying length between a 
clock source and a memory controller to carry a read clock signal 
between the clock source and the memory controller, the selecting 
based on the number of memory modules in the computer system; 
and thereby 

adjusting a phase relationship between the read clock and a write clock, 
the write clock used by the memory modules as a trigger to drive 
data to a bus coupled to the memory controller. 
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41. (New) The method as defined in claim 40, wherein selecting further 
comprises: 

determining a number of memory modules present in the computer; and 
referring to a look-up table which directs use of one of said signal paths 
based on the number of memory modules present 
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